part of the ward. It is sometimes of some help, in the event of cardiac arrest, to know what happened to the ECG up to the time of the arrest and to have a direct recording during the time of resuscitation. At least one instrument on the market includes an automatic device that starts a direct electrocardiographic recording when an arrhythmia occurs.
Finally, instrumentation alone cannot be a substitute for the physician and nurse in charge of the case and probably only plays a small, albeit valuable, part in the overall management and care of the patient. During the course of twenty-four hours the lungs transfer over 500 litres of oxygen to the blood and eliminate about 400 litres of carbon dioxide. Since the amount of carbon dioxide removed is equivalent in acidifying power to about 1 litre of concentrated hydrochloric acid, it is evident that the lungs play a vital role, not only in supplying the oxygen demanded for metabolic processes, but also in acid-base regulation.
Normally the balance between respiratory and metabolic function results in an oxygen tension of about 100 mmHg and a carbon dioxide tension of about 40 mmHg in the arterial blood, these gas tensions being maintained even during severe exercise. When respiratory failure occurs, the oxygen tension falls and the CO2 tension rises. If blood gas tensions are abnormal when thelungs are under a severe load, that is to say during exercise, but normal at rest, the respiratory failure is said to be compensated. Several schemes for controlled oxygen therapy have been suggested (Campbell 1960 , Hutchison et al. 1964 From this brief account of the current approach to the conservative treatment of respiratory failure it is obvious that the monitoring of blood gases plays a vital role, not only in assessing the severity of the respiratory failure, but also as a guide to treatment.
Sampling
Ideally all analyses should be performed on arterial blood. This may be obtained by direct puncture or through a polythene catheter inserted percutaneously (Seldinger 1953 (Knudsen & Hansen 1962 ).
However, capillary flow is immediately reduced by cold, painful stimuli or a reducton in circulating blood volume, cardiac output or blood pressure (Cooper & Smith 1961 (Neematallah et al. 1963) . Whilst this error is less likely to occur with the rapid equilibration technique (Astrup 1959 , Andersen et al. 1960 , experiments with several machines have suggested that this error is more common than is supposed. It has been found that the time required for complete equilibration with gas is dependent on the gas flow rate, viscosity of the blood, original and new pCO2 of the blood and also on the amplitude leading to an error in determination ofpCO2 of vibration and geometrical shape of the chamber. In some models one chamber is markedly slower than the others. It is suggested, therefore, that each operator should determine the minimum time necessary for complete equilibration with blood of all possible pCO2 tensions that will be encountered clinically and that the accuracy of the determination should be checked by determining the pCO2 of blood equilibrated with gas of a known CO2 tension. With care the error should be less than ±2 mmHg with this technique. The CO2 electrode is capable of higher accuracy than the Astrup technique, but again care is required to ensure that the electrode is producing the correct results.
Of the indirect methods of estimating arterial CO2 tension, the measurement of alveolar CO2 tension by chemical analysis of an alveolar sample or by continuous infra-red analysis is of least value. The reason for this is that most lung disease causes marked disturbances of the ventilation/perfusion ratios throughout the lung. The alveolar dead space is increased and when gas from non-perfused or under-perfused alveoli is mixed with normal alveolar gas the recorded alveolar plateau is lower than the arterial pCO2. This arterial-alveolar CO2 tension difference may be as great as 20 mmHg in severe cases of emphysema (Hackney et al. 1958) . Analysis of the alveolar gas thus gives a poor estimate of arterial pCO2 in the very cases in which it is most required. This error does not occur if arterial CO2 tension is estimated by the rebreathing technique of Collier (1956) . A simplified technique applicable for routine ward use has been described by Campbell & Howell (1960) 
